Similar patterns of hypomethylation in the beta-hydroxy-beta-methylglutaryl coenzyme A reductase gene in hepatic nodules induced by different carcinogens.
Our earlier studies demonstrated that the beta-hydroxy-beta-methylglutaryl coenzyme A (HMG CoA) reductase gene is hypomethylated and overexpressed in hepatic nodules initiated by 1,2-dimethylhydrazine (1,2-DMH). The study presented here examined whether the pattern of DNA methylation of the HMG CoA reductase gene in hepatic nodules reflected carcinogen-DNA interaction during initiation. Accordingly, hepatic nodules were generated in male Fischer 344 rats with either 1,2-DMH or aristolochic acid (AA), which interact predominantly with the guanine and adenine bases in DNA, respectively. DNA from individual nodules was restricted with HpaII, MspI, and HhaI, and the fragments obtained were hybridized to a cDNA probe for HMG CoA reductase. The results indicated that the hypomethylation pattern in the reductase gene in the nodules initiated with these two carcinogens was similar, although they interacted with different bases in the DNA. The question still remained whether the DNA fragments obtained by digesting the two sets of nodules with the restriction endonucleases were from the same domains in the genome of HMG CoA reductase. To examine this, probes for the different domains of the HMG CoA reductase gene were generated from the cDNA using the restriction enzyme Accl. Three probes were obtained: (i) a 5'-end fragment corresponding to the membrane-spanning region, (ii) a second fragment corresponding to the 3'-end of the protein, and (iii) a third fragment spanning the region between (i) and (ii). Each of these probes was radiolabeled and hybridized to the HpaII- and HhaI-generated fragments from the DNA of hepatic nodules initiated with 1,2-DMH and AA. Irrespective of the carcinogen used for initiation, hypomethylation occurred in all three domains of the gene. More important, the pattern of hypomethylation was similar in the nodules initiated by the two carcinogens. Furthermore, an overall similarity was seen in the hypomethylation patterns in the c-myc and c-Ha-ras genes in the DNA of nodules initiated with either 1,2-DMH or AA. These results raise the possibility that the pattern of hypomethylation established in the hepatic nodules may not directly reflect the interaction between the initiating carcinogen and DNA but may represent a unique phenotype of hepatic nodules.